30                    AMERICAN SEWERAGE PRACTICE
At Baltimore, since 1914, these two steps in the preparatory treatment have been carried out in independent tanks, the process being called "separate sludge digestion'' to distinguish it from the two-story tank process. Recently, separate sludge digestion has become more popular among engineers and effort is now being made to develop it so as to control and encourage the natural agencies in an effort to secure more rapid and complete digestion and to avoid odors which have resulted in some cases in the past.
The most recent process to be developed consists of aerating the sewage in the presence of previously aerated sludge The suspended solids are largely oxidized or collected into a rapidly settling floe by this treatment, which is known as the activated sludge process, and a high degree of purification is secured. The process was first applied in a municipal plant for treating sewage at San Marcos, Tex., in 1916. T. Chalkley Hatton, for many years Chief Engineer of the Milwaukee (and later the Metropolitan) Sewerage Commission, carried out an extensive research program at Milwaukee, perfecting the process as a method of sewage treatment and endeavoring to produce a sludge which would possess marketable fertilizing value. In the Milwaukee plant, as put into operation in 1925, special attention was given to the dewatenng or drying of sludge and this sludge has been successfully converted into a commercial fertilizer. Many other notable installations of activated sludge plants have followed, including the plant at Indianapolis and the North Side plant now under construction (1927) by the Sanitary District of Chicago.
With the increased understanding of the chemistry of colloids and of the effect and control of lonization phenomena, the problem of sewage disposal is being attacked in a more scientific manner than ever before in its history, and experiment is playing a r61e of increasing importance in coordinating theory and practice. The advance in the art of sewage treatment during the last quarter-century is well illustrated by a comparison of the space required to treat the sewage from a city of 600,000 population by three different installations representative of this period and roughly estimated by the authors.1
Settling tanks, sludge beds, and intermittent
sand filters               . .           . .. 800 acres, or 140,000,000 cu ft.
Imhoff tanks, sludge beds, and trickling
filters .                ..                       . . 60 acres, or 17,000,000 cu ft
Activated sludge plant complete                . 10 acres, or 5,000,000 cu ft.
Disposal by dilution has been retained in greater favor in the United States than in England because of the larger bodies of water available for receiving the sewage. The first comprehensive American
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